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Hoanh-Su Le†, Jong-Hwa Lee, Hyun-Kyu Lee†† 
682 
TA4-8 
(403) 
A Joint Replenishment Inventory Model for Imperfect Quality 
Items with Shortages 
The Jin Ai †, Ririn Diar Astanti††, Dah-Chuan Gong††† 
690 
FM4-1 
(421) 
The Identification of Stakeholders’ Necessity On the Planning of 
the Virtual Organization For Blood Management 
Agus Mansur†, Iwan Vanany†† 
695 
TOPIC: OPTIMIZATION 
December 11th 
FM8-3 
(378) 
Portfolio Optimization Using Forest Optimization Algorithm 
Truc Do Vinh† 
702 
FM8-4 
(379) 
An Integer Linear Programming for Midterm Examination 
Timetabling Problems 
Truc Do Vinh† 
707 
FM8-5 
(381) 
A new ontology-based methodology applied to the Cloud 
Manufacturing 
Asma Talhi, Jean-Charles Huet†, Virginie Fortineau, Samir Lamouri 
712 
FM8-2 
(430) 
Tour Reservation Scheduling for Tourism Company 
Van Dao Thi Bich†, Phong Ho Thanh 
720 
 
TOPIC: OPTIMIZATION TECHNIQUES - METAHEURISTIC 
December 9th 
WA4-7 
(225) 
ALGORITHMIC APPROACH TO OPTIMIZE RESOURCES OF A 
MANUFACTURING SYSTEM BY USING PETRI NETS 
H. Kahouadji, Z. Sari, K. Labadi †, S. Hamac †† and I. El-Abbassi 
††† 
728 
WA4-3 
(32) 
A Hybrid Genetic Algorithm For Resource Allocation Problem 
With Uncertainty 
James T. Lin†, Chun-Chih Chiu, Ying Xie 
734 
WA4-8 
(241) 
A Novel Particle Swarm Optimization with Parameter Evolution 
Shu-Fen Li †, Chen-Yang Cheng 
740 
WA4-4 
(188) 
Solving Travelling Salesman Problem by Multi-Core CPU and 
Parallel Programming 
Yi-Feng Hung†, Kuan-HuaChen and Kuan-MingChen 
748 
WA4-2 
(179) 
Optimal Parallel Machine Allocation in Integrated Circuit 
Assembly 
Wan-Ting Kao†, Kuo-Hao Chang†, Liam Y. Hsieh† 
756 
WA4-1 
(178) 
A Response-Surface-based Framework for Efficient Cycle Time 
Prediction and Parameter Optimization for Complex 
Manufacturing in Intelligent Manufacturing 
Peng-Chi Chen † and Kuo-Hao Chang 
763 
WA4-5 
(290) 
Composite Sustainability Index Computation Using AHP and 
Considering Quadruple Bottom Line 
Willy F. Zalatar † and Anna Bella D. Siriban-Manalang 
771 
WA4-11 
(249) 
A Bi-Objective Mathematical Model for a Mixed Green Vehicle 
Routing Problem with Backhauls 
John Steven G. Lee †, Dennis E. Cruz †† 
779 
WA4-9 
(263) 
A Discrete Version of the Virus Optimization Algorithm (DVOA) 
Yun-Chia Liang †, Josue Rodolfo Cuevas Juarez 
787 
 
WA4-10 
(278) 
Deterministic Model for Production Planning of Solar Cell 
Manufacturing 
Yi-Feng Hung†, Tso-Yi Wang††, and Geng-Hao Liao††† 
795 
WA4-6 
(211) 
Optimization for long-term breeding programs 
Azuma Okamoto† 
802 
TOPIC: PRODUCT DESIGN AND DEVELOPMENT 
December 11th - December 9th 
FM7-1 
(121) 
Effect of ergometer exercise on sleep quality 
Jianfu Chen and Dengchuan Cai † 
807 
FM7-2 
(311) 
Development of the Android Based – Ergonomic Interface 
Design for the Electrical Car 
Hartomo Soewardi, Yanuar Anaba Wahyuesa † 
812 
FM7-3 
(355) 
A Framework for Designing Product Service Systems Which 
Considers User Co-creation 
Tuan Anh Tran and Joon Young Park † 
818 
WA5-2 
(360) 
Continues Improvement Cycle of Usability Analysis for 
Educational Purposes in Laboratory Website 
Egah Hasta Puspawardhani †, Amarria Dila Sari ††, Muhammad 
Ragil Suryoputro, Yuli Agusti Rochman, Ratih Dianingtyas Kurnia 
826 
TOPIC: PRODUCT PLANNING AND MARKETING 
December 9th 
WM7-1 
(10) 
Optimal Pricing Strategies For Internet Marketing On Time-
Sensitive Products 
Ping-Hui Hsu †, Hui-Ming Teng 
832 
WM7-2 
(11) 
Optimal Sale Number Of Kind For Specialized Shop With 
Increasing Demand 
Hui-Ming Teng †, Ping-Hui Hsu  
838 
WM7-3 
(240) 
Three-Dimensional Clearing Functions for Production Planning 
Yi-Feng Hung, Chun-Che Chen, Pei-Ying Wang, Po-Yi Wu † 
842 
TOPIC: PRODUCTION AND OPERATIONS MANAGEMENT 
December 9th 
WA1-9 
(5) 
An Application Of Rfid For Inventory Management: A Case Study 
Of Nhabe Garment Corporation 
Son Nguyen Hoang and Truc Do Vinh† 
849 
WA1-2 
(275) 
Designing a Supply Chain Network for Deteriorating Inventory 
under Trade Credit and Partial Backordering 
Yu-Chung Tsao † and Thuy Linh Vu 
856 
WA1-7 
(49) 
Understanding Of Iterate Mocega Model Based On Project 
Management Process -On The Motivation Enhancement Model 
For Is Development Project- 
Erika Niwa † and Tetsuro Seki 
862 
WA1-3 
(94) 
Assembly Line Type III Problem of Footwear Industry 
Yin-Yann Chen, James C. Chen, Chun-Ju Lin, Hsin-Yu Shih † 
870 
WA1-4 
(103) 
A Genetic Algorithm for Type-E Assembly Line Balancing 
Problem in Footwear Industry 
Yin-Yann Chen, James C. Chen, Chieh-Ying Lin, Yu-Xuan Lin † 
877 
WA1-5 
(105) 
Apply Grouping Genetic Algorithm to Develop an Assembly Line 
Balancing System for Apparel Industry 
Yin-Yann Chen, James C. Chen, Yi-Hsin Hul, Qi Hua † 
884 
WA1-8 
(116) 
Proposal of Continuous Mieruka Activities in the IT firm 
Hiroshi Ohtaka † 
891 
WA1-6 
(138) 
A study on the seat setting of the Production Seat Booking 
System for Make-To-Stock Manufacturing Process 
Chihiro Hayashi†, Hisashi Yamamoto, Masaaki Ohba, Mitsuyoshi 
Horikawa 
899 
WA1-1 
(162) 
An Integer Program and a Heuristic Algorithm for the University 
Timetabling Problem 
Xuefao Feng, Yuna Lee, Minsu Kim, Ilkyeong Moon †  
907 
 
 
WA1-12 
(288) 
Study Program Ranking Determination Based on Brand 
Association Analysis 
Yulianti Talar †  
915 
WM1-1 
(338) 
Design of the Independent Manufacturing Systems for 
Packaging Development of the Shredded Vegetable 
Hartomo Soewardi, Angga Wisudianto † 
921 
WM1-2 
(402) 
Work Load Analysis of Hotel’s Shift Scheduling in Yogyakarta 
Indonesia 
Deny RatnaYuniartha†, Luciana Triani Dewi††, Ign. Luddy Indra 
Purnama††† 
929 
WA1-11 
(418) 
Lean Production: Nothing More Than the Learning Curve? 
R. Dekkers † 
936 
WM1-3 
(414) 
Implementation of Inventory System by P(R,T) model with 
Differenced Time of Known Priced Increase  at PT Inti Vulkatama 
Kinley Aritonang †, Carles Sitompul. Alfian 
944 
TOPIC: PRODUCTION DESIGN AND DEVELOPMENT 
December 9th 
WM2-2 
(20) 
Applying Triz And Multi-Attribute Utility Theory To Develop 
Innovative Designs: A Case Study Of Carbohydrate Detecting 
Device 
Min-Feng Weng, Szu-Han Tzao, and Ming-Chuan Chiu† 
950 
WA2-8 
(28) 
An Endeavor Regarding Student Assistants And Their Personal 
Growth Through Information Education In Junior College 
Yumi Tatsushima † 
958 
WA2-7 
(61) 
An approach to identify target products of patents 
Janghyeok Yoon †, Namuk Ko, Youngjin Park, Mujin Kim, Hayoung 
Choi, Jae-Min Lee, Inseok Song, Hong-Woo Chun, and Byoung-Youl 
Coh 
963 
WA2-4 
(147) 
User Centered Design Approach: Ergonomic Innovative Design 
of the Ironing Table 
Hartomo Soewardi and Damang Suhdi Lubis † 
968 
WM2-3 
(112) 
VA/VE on fabrication of stainless steel Kitchen Equipment using 
304 vs 430 
Maricar M. Navarro†, Rosalia F. Gabuya, Jasy M. Bangayan, Jaypee 
T. Tenerife,  Jocelyn D. Abadand Richard A. Abayhon, Bryan B. 
Navarro 
974 
WA2-11 
(149) 
Minimization of Fuel Consumption for the CVRP of a Consumer 
Product Manufacturer by using a Modified Saving Heuristic 
Ruengsak Kawtummachai†, Tsutomu Shohdohji 
982 
WA2-5 
(158) 
Independent Design Parameters of the Ergonomics Gloves 
Hartomo Soewardi, Faddli Bill Iman Manik†, and Kamariah 
989 
WA2-1 
(155) 
Enjoyable Pressure Cooker: Redesigning Physical Form of 
Products Based on Product Emotions and Usability Criteria 
Thedy Yogasara † and Winna Citra 
997 
WA2-2 
(164) 
Development and design of Water Purifier. 
Tingkai Chang, Dengchuan Cai † 
1005 
WA2-3 
(175) 
Design Method of Cpm-Index based on Product Performance 
and Manufacturing Cost 
Akimasa Otsuka † and Fusaomi Nagata 
1013 
WA2-9 
(215) 
Analyzing Technical and Social Dimension in Knowledge 
Sharing Intention Behavior in E-learning System 
Ceicalia Tesavrita †, Ike Mercia Yusuf, Kadarsah Suryadi 
1021 
WA2-10 
(267) 
Knowledge management system for Universal Design training 
Seiichiro Miura, Sakiko Ogoshi †, Yasuhiro Ogoshi, Hayashi Naohiro, 
Takashi Yoshioka, Hiroshi Yamaguchi, Nishi Hitoshi 
1026 
WA2-6 
(394) 
Triple Bottom Line Optimization for Sustainable Product Design 
Zahari Taha †, H. A. Salaam ††, T.M.Y.S. Tuan Ya 
1032 
WM2-1 
(16) 
Value Analysis Of Coco Board For Production Sustainability 
Marianne B. Calayag † 
1040 
 
 
TOPIC: QUALITY MANAGEMENT 
December 10th 
TM1-1 
(30) 
Construct An Appropriate Mixed Model For Monitoring Nonlinear 
Profile Process 
Chih-Hung Jen †, An-Ting  Tsai, Shu-Kai S. Fan 
1046 
TM1-2 
(35) 
A Study On Information Visualization Of Changes In Process 
Mean And Dispersion On (X_Bar,S) Control Chart 
Yasuhiko Takemoto †, Ikuo Arizono  
1053 
TM1-3 
(36) 
Variable Repetitive Group Sampling Plan With Screening For 
Permissible Average Outgoing Surplus Quality Loss Limit 
Yusuke Okada †, Ikuo Arizono, Ryosuke Tomohiro, Yasuhiko 
Takemoto 
1059 
TA1-1 
(37) 
Comparison Of Exact With Approximate Procedures For 
Designing Variable Sampling Plans Indexed By Quality Loss 
Yoma Ishii †, Ikuo Arizono, Ryosuke Tomohiro, Yasuhiko Takemoto 
1067 
TA1-2 
(84) 
Lens collar defect inspection using randomized singular value 
decomposition 
Ssu-Han Chen † 
1074 
TA1-3 
(128) 
A Variables Two-Stage Sampling Plan Based on the Process 
Capability Index 
Tsung-Yueh Chen and Chien-Wei Wu † 
1079 
TA1-4 
(131) 
Designing of Variables Quick Switching Sampling System Based 
on the Loss-based Capability Index 
Ya-Han Chuang and Chien-Wei Wu † 
1084 
TA1-5 
(134) 
Developing an Acceptance Sampling Plan Based on the Lifetime 
Performance Index Under Gamma Distribution 
Cheng-Hsuan Liu and Chien-Wei Wu † 
1089 
 
 
 
 
TOPIC: RELIABILITY - PROBABILITY MODEL 
December 10th 
TM9-1 
(92) 
Testing Plans for Weibull Lifetime Products with the Upper 
Record Values 
Duan Li, Chien-Wei Wu † and Kuan-Chieh Chen 
1095 
TA9-1 
(416) 
The Construction of The Integrated Problem Solving Model- I8D 
from The Perspective of Lean Six Sigma – Case Study in Shoe 
Last Industry 
Jui-Chin Jiang and Thi-Anh-Tuyet Nguyen † 
1101 
TM9-2 
(109) 
Queuing Theory Application using Model Simulation: Solution to 
address congestion Port in Manila 
Maricar M. Navarro †, Rose Marie Lou P. Bano, Mark David C. 
Cheng, Mel Benjamen Torres,Yoshiki B. Kurata,  Ma. Teodora E. 
Gutierrez  
1109 
TA9-3 
(197) 
The Impact of Downtime Cost on Replacement Policies for 
Repairable Two-Component Series Systems. 
Mei-Wei Wang †, Tzu-Chun Hsu, Ruey-Huei Yeh, Wen-Liang Chang   
1115 
TA9-4 
(198) 
The Effect of Setup Cost on Replacement Policies for Repairable 
Two-Component Parallel Systems 
Yu-Wei Hsu †, Ruey-Huei Yeh ††, Wen-Liang Chang ††† 
1122 
TA9-5 
(199) 
Supply Chain Design for Vietnam Milk-apple 
Tan Bui Duy † and Phong Ho Thanh  
1129 
TA9-10 
(219) 
Energy optimization of industrial platforms 
I. El Abbassi † , K. Labadi ††, A.-M. Darcherif †††, S. Hamaci  
1137 
TA9-6 
(202) 
APPLICATION OF KALMAN FILTER AND ADAPTIVE-NETWORK-
BASED FUZZY INFERENCE SYSTEM IN INDOOR LOCALIZATION 
Wei-Chieh Hsiao, Chin-Chang Yu †, Chen-Yang Cheng †† 
1144 
 
 
 
 
TA9-8 
(216) 
CAPACITY-CONSTRAINED PRODUCTION-INVENTORY 
SYSTEMS WITH NON-ZERO LEAD TIMES AND WITH 
STOCHASTIC DEMAND – A CASE STUDY IN THE CAR 
MANUFACTURING 
Thuy Huynh Thi Thu † 
1148 
TM9-3 
(156) 
Multi-Objective Optimization For Factory Layout Planning 
Phong Nguyen Thanh  and Phong Ho Thanh† 
1156 
TA9-9 
(217) 
Reference architecture for modeling the dynamic behavior of 
smart manufacturing systems 
Samir HAMACI † , Ikram EL-ABBASSI , Milka UZUNOVA and A. - 
Moumen DARCHERIF  
1165 
TA9-7 
(212) 
Outpatient Scheduling in Healthcare: Improve the Efficiency for 
a Hospital 
Phong Ho Thanh, Quoc Ho Doan and Nguyen Nguyen Truong † 
1171 
TOPIC: SCHEDULING AND SEQUENCING 
December 9th 
WM3-2 
(53) 
Scheduling Of Inbound And Outbound Trucks In Cross Docking 
Systems Without Temporary Storage 
Wu, Gen-Hanu †; Chen, Ke-Hsuanu †† and Chen Yi-Ting  
1178 
WM3-3 
(57) 
Project Portfolio Selection and Scheduling: a Case of an IC 
Design Company in Taiwan 
Chen-Fu Chien † and Nhat-To Huynh 
1185 
WA3-10 
(186) 
The Application of Integer Programming in Bus Management: A 
Case Study 
Chompoonoot Kasemset †, Karn Verochana, Sutthiphong Khonthiang 
1193 
WA3-2 
(194) 
A Production Scheduling Model Considering Cutting Tools for 
an FMS to Minimize Makespan 
Ari Setiawan†, Rachmawati Wangsaputra, Abdul Hakim Halim, Yatna 
Yuwana Martawirya 
1198 
 
 
 
WA3-3 
(233) 
Minimizing Earliness and Tardiness Cost in the Scheduling of 
Jobs with Time Windows 
Yi-Feng Hung, Jian-Song Bao and Yu-En Cheng † 
1205 
WA3-7 
(300) 
APPLICATION OF ANT COLONY OPTIMIZATION IN ORDER 
PICKING PROBLEM AND SCHEDULING PROBLEMS 
Khanh Le†, Phong Ho Thanh † and Quoc Ho Doan 
1213 
WA3-5 
(234) 
Mixed Integer Programming for Order Selection and Scheduling 
with Maintenance Policy 
Yi-Feng Hung, Chia-Hui Chien and Bin-Kai Xu † 
1220 
WA3-6 
(273) 
Direct-shipment and Out-sourcing Strategies in Supply Chain 
Network Design 
Duong Vo Hung† and Bui Nguyen Hung 
1228 
WA3-8 
(312) 
A process-oriented mechanism combining life cycle assessment 
in new product development 
Jiun-Shiung Lin, Wen-Lie Hsu, Chun-Kai Chou, Jen-Huei Chang † 
1237 
WA3-9 
(320) 
Evaluation of the Applicability of Investment Appraisal 
Techniques for Warehouse Management System to Improve 
Logistics Service 
Tung Nguyen Nhu † 
1242 
WA3-4 
(321) 
Mixed Integer Programming for Order Selection and Scheduling 
on Parallel Machines 
Yi-Feng Hung †, Jia-Shain Lin and Wai-Kin Sou †† 
1250 
WA3-1 
(332) 
Semantic Negotiation for Process Reconfiguration in 
Manufacturing Systems 
Sangil Lee, Hwaseop Lee,  Kwangyeol Ryu †, Moonsoo Shin  
1258 
WM3-1 
(401) 
Using Entropy Theory to Help Quantify Social Media Data 
Hing Kai Chan †, Xiaojun Wang  
1266 
WA3-11 
(426) 
Multimodal Transportation Scheduling: The Integrated Model of 
Waterway and Road Transportation 
Apichit Manee-ngam † and Apinanthana Udomsakdigool ††  
1272 
 
 
TOPIC: SERVICE MANAGEMENT 
December 10th 
TA2-8 
(12) 
Effect of Firm Age in Expected Loss Estimation for Small Sized 
Firms 
Kenzo Ogi †, Masahiro Toshiro, Norio Hibiki 
1280 
TA2-1 
(21) 
A Systematic Product Service System Design Methodology 
Based on Dissatisfied Customers  – A Case Study of Clothes 
Industry 
Chih-Yuan Chu, Chih-Chuan Chen and Ming-Chuan Chiu † 
1288 
TA2-4 
(127) 
System Informatics-based New Service Development: A 
Conceptual Framework 
Kwang-Jae Kim†, Chie-Hyeon Lim, Jun-Yeon Heo, Ryeok-Hwan 
Kwon, Min-Jun Kim, Ki-Hun Kim, and Chang-Ho Lee 
1297 
TA2-9 
(26) 
Interest Rate Risk Management Model In Banking Book - A 
Comparison Between Modified Periodic Income Approach And 
Economic Value Approach- 
Junta Iwakuma †, Norio Hibiki †† 
1303 
TA2-3 
(117) 
Bonus-based Contract Design for Golden Real-Estates -A Case 
Study of Convenience Stores 
Muh-Cherng Wu †, Shen-Hsien Huang, Chi-Jung Chang 
1311 
TA2-5 
(171) 
Design of Service Quality of Bus Rapid Transportation System 
Agung Setiabudi and Muhammad Akbar †, Dradjad Irianto †† 
1316 
TA2-6 
(205) 
A recommended system for the mobile phone market in Japan 
Bin Fang †, Taichi Fujita, Hidetaka Nambo and Haruhiko Kimura †† 
1321 
TA2-7 
(264) 
Relationship Marketing, Service Quality, Customer Satisfaction 
and Loyalty － A Case Study on Taiwan's Motel Industries 
Angela Hsiang-Ling Chen, Yun-Chia Liang†, Chen-Shin Tsai, Jason 
Zu-Hsu Lee 
1326 
 
 
 
 
TOPIC: SIMULATION 
December 10th 
TM2-3 
(9) 
A Hybrid Approach For Multi-Depot Vrp With Simultaneous 
Pickup And Delivery Incorporated With Weber Basis Saving 
Method 
Yoshiaki Shimizu†, Tatsuhiko Sakaguchi, Jae-Kyu Yoo 
1332 
TA1-7 
(47) 
Transit Planning With Variable Cost Reduction For Multi Product 
Categories In Semiconductor Industry 
Hiroshi Okamoto †, Takashi Irohara, Hans Ehm and Géraldine Yachi 
1340 
TA1-8 
(50) 
On Project Manager Model For Multi Agent Simulation -Analysis 
Of Is Development Project Performance Using Multi Agent 
Simulation- 
Shin-nosuke Yokota † and Tetsuro Seki 
1348 
TA1-9 
(63) 
Basic studies of Evacuation Simulation in Supermarket 
Masamichi Nitta†, Naohito Okuya, Hidetaka Nambo and Haruhiko 
Kimura 
1356 
TA1-10 
(136) 
Simulation Modeling and Analysis for Footwear Stitching Lines 
James C. Chen,Yung-Sheng Su, Yu-Cheng Chang†, Tzu-Li Chen 
1362 
TA1-6 
(169) 
MTS and GRNN based Feature Selection and Modeling in 
Semiconductor Manufacturing 
Chien-Chih Wang †, Bing-De Wu and Chien-Yu Lin  
1369 
TM2-2 
(200) 
Improvement operations in a seaport using simulation A case of 
a Vietnam seaport 
ThinhChu Ly Phuoc †, HanhDo Nguyen Vinh and Phong Ho Thanh 
1372 
TOPIC: SUPPLY CHAIN MANAGEMENT 
December 9th 
WA7-2 
(13) 
Supply Chain Performance Improvement By Incorporating Green 
Practices 
Kanchan Das †, R.S. Lashkari 
1384 
WA7-3 
(18) 
Optimal Operation For Green Supply Chain With Uncertainties In 
Product Demand And Collection Quantity Of Used Product 
Naoto Takahashi† and Etsuko Kusukawa 
1392 
WA7-4 
(23) 
Optimal Operation For A Dual-Sourcing Green Supply Chain 
With Contracts Of Collection And Recycling Activity 
Naoki Watanabe†, Etsuko Kusukawa 
1400 
WA7-5 
(33) 
Mean-Variance Analysis For Optimal Operation In A Green 
Supply Chain 
Shin Yamaguchi†, Hirofumi Goto and Etsuko Kusukawa 
1408 
WA7-6 
(52) 
An Interactive Possibilistic Programming Approach For Closed-
Loop Supply Chain Network Design Under Uncertainty 
Gen-Han Wu†, Lo-Mei Hsu††, Chen-Kang Chang 
1416 
WM8-1 
(69) 
Optimal Operation for A Green Supply Chain with Supply 
Disruption in Remanufacturing Process 
Naoki Watanabe†, Etsuko Kusukawa 
1424 
WA7-7 
(70) 
Optimal Safety-stock Policies for a Supply Chain under Forecast 
Errors 
Kimitoshi Sato†, Kenichi Nakashima, Han Ting Ting 
1432 
WA9-3 
(17) 
Improving Short-Term Load Forecasting By Using Arima 
Jirapat Wanitwattanakosol † and Prompong Sugunnasil 
1439 
WA9-6 
(77) 
Risk Analysis and Supply Chain Coordination for Optimal 
Operation in E-commerce Environment with Uncertainties in 
Demand and Customer Returns 
Yuta Saito and Etsuko Kusukawa† 
1445 
WA7-8 
(90) 
TOC-Supply Chain Replenishment System in LED Chip 
Manufacturers 
Lun-Meng Sun †, Horng-Huei Wu 
1453 
WA7-9 
(93) 
Computational Analysis of Integrated Supply Chain in Asia 
Tzu-Li Chen, Sonia M. Lo, James C. Chen, Nadia Aulia Arifin, Harry 
Harianto†, Janet Chen and Yun-Wei Hung 
1461 
 
 
WA7-10 
(95) 
Effects of active response of consumers to stockout on 
performance of fashion supply chain 
Berdymyrat Ovezmyradov†, Hisashi Kurata 
1468 
WM8-2 
(108) 
Developing Metrics for Humanitarian Supply Chain 
Takeo Kobayashi, Yasutaka Kainuma†, Yacob Khojasteh 
1475 
WM8-3 
(119) 
Process Improvement and Cycle Time Reduction in the 
Checking and Loading Process of the Outbound Department in a 
Logistics Company 
Yoshiki B. Kurata †, Elisha Faith F. Gala, Joshua Gilmore R. Peralta, 
Gerald O. Semifrania 
1481 
WA9-2 
(125) 
Devising of a Method for Designing Jigs Based on Assembly 
Sequences in Virtual Factory 
Tomoki Nogi†, Hiroki Matsumoto, Takuya Hida, Toshiyuki 
Matsumoto, Yuki Matsui, Shinji Shinoda 
1489 
WA8-1 
(126) 
An Ant Colony Optimization for the Vehicle Routing Problem 
with Cross-docking 
Chi-Yuan Luo and Ching-Jung Ting† 
1496 
WA8-2 
(132) 
Reengineering Assembly line Using Lean Techniques: A Case 
Study 
Minh-Nhat Nguyen, Ngoc-Hien Do †† 
1502 
WA8-4 
(174) 
Developing a Multi-Agent System for Supply Chain Production 
Planning Coordination 
Yeh-Chun Juan† 
1509 
WA9-11 
(180) 
Automatic and Intelligent Control of Environmental Factors for 
Smart Space 
Tsung-Hsi Tsai and Kuo-Hao Chang † 
1515 
WA9-12 
(181) 
Solving the Reliability Redundancy Allocation Problem Using 
Simulation Optimization 
Po-Yi Kuo and Kuo-Hao Chang † 
1520 
WA8-5 
(230) 
A Study on Capacity Planning for Reentrant Hybrid Flowshop 
Geun-Cheol Lee, Jeong Man Hong, Jung Ug Kim, Seong-Hoon Choi† 
1525 
WM9-3 
(239) 
Mixed Integer Programming for Job Splitting in Parallel 
Machines 
Yi-Feng Hung, Wen-Ting Chang and Yu-Ting Lin † 
1530 
WA8-6 
(246) 
Carbon Footprint for Organization and Reduce of greenhouse 
gas for steel industry in Thailand 
Prasit Kailomsom † and Suksan Prombanpong 
1537 
WA8-7 
(256) 
Multi-vendor-Single-buyer Transportation Model with 
Heterogeneous Vehicles for Perishable Product 
David Try Liputra †, Ika Deefi Anna ††, Winanda Kartika 
1542 
WA8-8 
(258) 
Optimal Discount Rate for Quantities Discount Strategy with 
Revenue Sharing policy in a decentralized Retail Network 
Chang, Ping-Yu† and Chang, Chia-Chun 
1547 
WA8-10 
(291) 
Design a Supply Chain Network for Vietnamese Ginseng Product 
Luong Nhieu Nhat, Phong Ho Thanh †and Anh Truong Dai Tram 
1552 
WA8-9 
(261) 
Truck Appointment System for Transshipment Containers in 
Teminals 
Mai-Ha Phan†, Kap Hwan Kim 
1559 
WM9-1 
(294) 
Consumer Analysis for Increasing Occupancy Rates of Tourism 
Hotel 
Jimmy Gozaly† 
1567 
WA9-1 
(319) 
An Upstream Rubber Supply Chain Model of Thailand By Hybrid 
Simulation Approach 
Chawalit Manisri† and Juta Pichitlamken 
1573 
WA9-10 
(400) 
A Heuristic Approach to the Operational Problem of Vendor-
managed Inventory in Retail Supply Chains 
Yang-Byung Park †, Jun-Su Yoo and Sung-Joon Yoon 
1581 
WA9-4 
(380) 
Importing Lean production improvement research status - 
semiconductor packaging plant, for example 
Chia-Chi Hsu † and Chen-Yang Cheng †† 
1585 
WA8-3 
(386) 
Web-based Service System for House Recommendation 
Chia-Yu Hsu† 
1592 
WA7-11 
(392) 
Bidirectional Option Contract in a Two-Period Newsvendor 
Problem 
Huynh Trung Luong† and Takron Opassuwan 
1598 
WA9-7 
(393) 
Building a strategic management dashboard for improving the 
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Abstract. Services in hotel industry require workers to have direct interactions with the customers. Some 
hotel departments operate for 24 hours and apply shift work system for its workers. Shift schedule applied to 
the workers should consider the work load on top of fulfilling the workforce requirements. The objective of 
this research is to identify the work load of shift scheduling for hotels in Yogyakarta, Indonesia, i.e. physical 
and psychosocial work load. The shift schedules observed are collected from 20 hotels in Yogyakarta. The 
object of this research is hotel shift workers in front office, housekeeping, and security departments.  
Physical work load is measured using heart beat converted into scale of Rating Perceive Exertion (RPE). And 
psychosocial work load is measured using Copenhagen Psychosocial Questionnaire (COPSOQ). The result 
shows that there is no direct influence of shift scheduling to its physical and psychosocial work load. However, 
in developing work-load based shift scheduling model in the next research, we have to consider the physical 
and psychosocial work load by giving more consideration to shift allocation parameter and also work-stretch 
and off-day pattern parameter. Both parameters will contribute to shift schedule flexibility for achieving 
worker’s working-life balance.   
 
Keywords: worker shift schedule, work load, hotel industry  
 
 
1. INTRODUCTION 
 
Services offered by hotel industry involve human 
resources and most departments in hotel operate for 24 
hours to serve their customers. As consequence, most 
departments in hotel apply shift scheduling to manage its 
workers. Work arrangement in shift scheduling will directly 
effect to the workforce performance (Chiang et al., 2010; 
Puttonen et al, 2010; Lee et al., 2011). And further effect to 
its organization itself (Ivankovic & Jerman, 2010) because 
workforce scheduling has a significant effect on operational 
cost saving in hotel industry (Ernst et al., 2004; Li et al., 
2012).  
Workforce performance is influence by physical and 
psychosocial factor (Green & Taylor, 2008). Physical work 
load measurement approach could be done by measuring 
energy expenditure due to physical activities based on 
oxygen consumption or heart rate (Pulat, 1992). 
Psychosocial workload measurement approach is based on 
the way individuals interact with the demand of their job 
and their environment (Green & Taylor, 2008). Unge et al. 
(2007), Kausto et al. (2011), and Shan (2012) have 
examine the evidence for physical and psychosocial 
workload at work without considering the worker 
scheduling. Physical work load have been considered in 
shift scheduling using many factor, i.e. off day and break 
arrangement (Thompson, 1996), minimum worker 
requirement in each shift (Louly, 2012; Labidi et al, 2014), 
work day and off day arrangement (Topaloglu & Selim, 
2010; Eradipa et al, 2014), work element standard time 
(Eradipa et al, 2014). Many researches in shift scheduling 
development have considered worker’s preference as 
psychosocial work load (Lim & Mobasher, 2011; Rigi, 
2011; Eradipa et al., 2014; Labidi et al, 2014). Worker’s 
preference is one of the inputs in developing shift 
allocation arrangement among workers, besides the 
management policies. Workers’ overall job satisfactions are 
influence by their schedule flexibility satisfaction to 
accommodate their individual and social requirement (Lee 
et al., 2011). So that shift scheduling is a complex problem 
because it has to meet workforce requirement which also 
considering worker’s personal needs. Shift arrangement 
assigned to the workers should accommodate the work-life 
balance.  
This work is part of research in developing work load 
based shift scheduling model. The objective of this work is 
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to identify work load of shift scheduling, i.e. physical and 
psychosocial work load, for hotel’s workers in Yogyakarta 
Indonesia. This work will investigate workers’ work load 
resulting from shift schedule applied. The result of this 
work will be one of the inputs considering in developing 
shift scheduling for next work. 
2. RESEARCH METHODOLOGY
Hotel shift workers’ work load data used in this work 
is the work load data in Dewi et al. (2014). The work load 
considered is physical and psychosocial work load. 
Physical work load measurement is based on rating of 
perceived exertion (RPE) Borg’s Scale. The subjects’ heart 
rate, i.e. hotel’s shift worker, was measured before and after 
they performed their task. Psychosocial work load 
assessment instrument used is Copenhagen Psychosocial 
Questionnaire (COPSOQ). The COPSOQ has been 
developed and validated by Kristensen and Borg of the 
Danish National Institute for Occupational Health in 
Copenhagen (Pejtersen et al., 2010). The data are collected 
from 20 hotels in Yogyakarta Indonesia, which consist of 3 
groups, i.e. shift worker in front office department, shift 
worker in housekeeping department, and shift worker in 
security department. For each hotel, worker’s work load is 
assessed in morning shift (M) and evening or night shift 
(E/N). 
Shift scheduling parameter data are collected by using 
questionnaires based on shift scheduling parameters in 
Purnama & Yuniartha (2014). The shift scheduling 
parameters are: 
1. Schedule period (A)
2. Number and type of shift in 24 hours (B)
3. Shift allocation (C)
4. Work-stretch and off-day pattern (D)
5. Shift allocation policy for female workforce (E)
6. Distinctive shift allocation (F)
7. Distinctive work-stretch (G)
The analysis is performed for each department to
group the hotels based on the shift scheduling parameters. 
For the first step, the hotels will be grouped based on shift 
scheduling parameters. Then the work load of resulting 
group will be analyzed. The grouping process applies non-
hierarchical clustering method, i.e. Basic Sequential 
Algorithmic Scheme (Holm, 1979). The steps in Basic 
Sequential Algorithmic (BSAS) for each department are: 
1. Determine the comparison matrix for each scheduling
parameter
2. Determine the proximity matrix
3. Determine the group of hotel
3. RESULT AND DISCUSSION
The shift scheduling parameters data collected from 
the 20 hotels observed are grouped to investigate the 
applied shift scheduling. The shift scheduling parameters 
data are coded using numeric codes as input for grouping 
the hotels using BSAS. Table 1 to Table 3 show the shift 
scheduling parameters collected for each department, 
respectively. The parameter of schedule period, symbolized 
with A in the column title, consists of a week (1), 2 weeks 
(2), 4 weeks (3), or a month (4). Number and type of shift 
are symbolized by letter B in column title, consists of 1 
shift (1), 2 shifts (2), 3 continuous shifts (3), 3 overlapping 
shifts (4), 4 overlapping shifts (5), and 5 overlapping shifts 
(6). Continuous shift type is for shift that the starting time 
of a shift coincides with the end time of previous shift. 
Overlapping shift type is for condition that starting time of 
a shift is a few hours before the end of the previous shift. It 
means there are a few hours that coincide between 2 
consecutive shifts. Three shifts application may in form of 
continuous or overlapping, but for more than 3 shifts 
application, it absolutely is in form of overlapping type.  
Table 1: Group of Shift Scheduling Parameters for 
Front Office Department 
Hotel 
Number 
Shift Scheduling Parameter Group 
A B C D E F G 
3 1 3 0 4 0 0 1 1 
7 2 4 0 0 0 0 0 2 
11 3 3 14 0 2 1 0 3 
9 4 1 11 7 0 0 1 4 
16 4 3 0 0 1 1 0 5 
18 4 3 0 0 2 0 0 6 
14 4 3 0 0 2 0 0 6 
17 4 3 0 0 2 1 0 7 
15 4 3 0 0 2 1 0 7 
6 4 3 0 3 2 1 0 8 
19 4 3 5 3 0 0 0 9 
12 4 3 6 3 2 0 0 10 
13 4 3 6 3 2 1 0 11 
8 4 3 6 3 2 1 0 11 
10 4 3 6 3 2 1 1 12 
5 4 3 8 4 2 0 0 13 
2 4 4 8 4 2 1 0 14 
20 4 5 0 0 2 0 0 15 
1 4 5 0 4 2 0 0 16 
4 4 5 0 4 2 0 1 17 
Shift allocation parameter, symbolized with C, 
consists of 15 types. The code number start with 0 for no 
pattern shift allocation then the next code number is 
combination of cyclic or non-cyclic shift allocation and 
cyclic period (2 day, 6 days, 7 days, 18 days, 2 weeks, 4 
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weeks, and 1 month), with the consecutive code number 
start from 1 to 14. Parameter of work-stretch and off-day 
pattern is symbolized with D in column title, it show the 
work-day and off-day pattern. It consists of 8 types start 
with code number 0 for no pattern and consecutively for 1-
1, 5-1, 6-1, 7-1, 4-2, 13-1, and 30-1. Shift allocation policy 
for female workforce is denoted by letter E, code number 0 
means there are no female worker, 1 shows that female 
worker assigned for morning shift only, and 2 for female 
worker assigned in morning and evening shift. Distinctive 
shift allocation parameter, symbolized with F, shows that 
for specific worker, usually assigned in specific shift, 
different with other workers. For supervisor who is 
assigned in specific shift are given code numbers of 1, 2 for 
senior worker, 3 for casual worker, 4 for others position, 
and 0 for no specific shift allocation. This code number is 
also applied for distinctive work-stretch in column title G.  
Table 2: Group of Shift Scheduling Parameters for 
Housekeeping Department 
Hotel 
Number 
Shift Scheduling Parameter Group 
A B C D E F 
3 1 5 0 4 0 1 1 
7 2 2 0 0 1 0 2 
11 3 3 0 0 0 1 3 
1A 4 1 0 0 0 0 4 
10A 4 1 9 4 0 0 5 
9 4 1 11 7 0 0 6 
16 4 2 0 0 0 0 7 
20A 4 2 0 5 0 1 8 
5 4 2 6 3 0 0 9 
6 4 3 0 0 0 0 10 
20B 4 3 0 0 0 0 10 
18 4 3 0 0 0 0 10 
1B 4 3 5 3 0 0 11 
19 4 3 5 3 0 0 11 
10B 4 3 6 3 0 0 12 
15 4 3 6 3 0 0 12 
14 4 3 6 3 2 0 13 
17 4 4 0 3 0 1 14 
10C 4 4 6 3 0 0 15 
2 4 4 8 4 0 0 16 
8 4 5 0 3 0 1 17 
12 4 5 5 6 0 0 18 
13 4 5 10 3 0 0 19 
4 4 6 0 3 2 0 20 
There are 3 hotels that divide the housekeeping 
department into sub-department. The sub-departments are 
rooms and public areas for hotel with 2 sub-departments. 
While for hotel with 3 sub-departments, the sub-
departments are rooms, indoor, and outdoor public areas. 
The resulting group shows in the last column, and the code 
number shows group number. For 20 data collected, the 
front office departments have 17 groups, housekeeping 
departments have 20 groups, and security departments have 
15 groups. 
Table 3: Group of Shift Scheduling Parameters for 
Security Department 
Hotel 
Number 
Shift Scheduling Parameter Group 
A B C D F G 
3 1 3 0 4 0 0 1 
11 3 2 3 2 0 0 2 
9 4 1 11 7 0 0 3 
6 4 2 0 6 0 0 4 
16 4 3 0 0 1 0 5 
17 4 3 0 3 1 0 6 
7 4 3 0 4 0 0 7 
4 4 3 0 4 0 0 7 
2 4 3 0 4 0 0 7 
20 4 3 0 4 1 0 8 
5 4 3 5 3 0 0 9 
8 4 3 5 3 0 0 9 
13 4 3 5 3 0 0 9 
1 4 3 5 3 1 1 10 
14 4 3 6 3 0 0 11 
19 4 3 6 3 0 0 11 
18 4 3 8 4 0 0 12 
15 4 5 0 0 0 0 13 
12 4 5 5 3 0 0 14 
10 4 5 6 3 1 1 15 
The grouping process use BSAS algorithm start by 
determining the comparison matrix for each shift 
scheduling parameter. Each element of comparison matrix 
will be equal to ―1‖ if 2 compared hotels have the same 
code value of shift scheduling parameter, and ―0‖ for 
different code value. The next step is determining 
proximity matrix, i.e. average value of comparison matrix 
for each hotel. The group determining step is based on 
threshold value that can be determined by trial and error. 
Two hotels with proximity matrix difference less than the 
threshold could be grouped in the same group, otherwise 
make a new group. The last column in Table 1 to 3 show 
the resulting group.   
The next step is identifying the work load of each 
hotels group for each department. The rating interpretation 
scale of physical work load and COPSOQ scale of 
psychosocial work load from the data in Dewi et al. (2014) 
is in Table 4 to 6. Physical work load was assessed based 
on rating of perceived exertion (RPE) Borg’s Scale using 
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the maximum heart rate data. Physical work load in Table 4 
to 6 are in RPE scale, with the highest value is 10.8. It’s 
mean that all physical work loads of observed hotel’s shift 
workers is in light level. The upper limit of light level in 
RPE scale is 11. This condition shows that the physical 
work load is not influenced by the shift scheduling pattern 
applied to the workers. It’s because its jobs characteristic 
are not requires excessive physical power. Even though the 
jobs in housekeeping department need more physical power 
compare to front office and security department, mostly 
workers in housekeeping department have been equipped 
with equipment to simplify their tasks. Besides, most of 
observed hotels apply rotation shift allocation, means that 
workers will assigned in different shift. The rotation shift 
allocation will give positive effect on worker’s performance 
(Muecke, 2005). The physical work load is balanced by 
rotation shift allocation. 
Table 4: Work Load of Front Office Department 
Hotel 
Number 
Hotel 
Group 
Physical Work 
Load 
Psychosocial 
Work Load 
M E/N M E/N 
3 1 7.6 6.9 65.91 66.89 
7 2 7.3 8.7 77.84 65.91 
11 3 8.2 8.5 77.84 67.05 
9 4 8.5 9.6 64.77 63.64 
16 5 10.0 6.6 76.70 70.45 
18 6 7.1 7.0 71.59 79.55 
14 6 8.8 7.8 67.61 76.14 
17 7 8.3 8.2 67.05 71.02 
15 7 7.9 7.5 64.20 65.34 
6 8 7.9 7.6 64.20 72.73 
19 9 8.6 8.4 60.23 68.18 
12 10 7.1 7.4 69.89 77.27 
13 11 7.9 8.7 69.32 67.61 
8 11 8.0 7.8 71.02 75.57 
10 12 8.9 8.2 68.75 67.61 
5 13 6.8 7.7 60.23 64.77 
2 14 7.8 9.9 64.20 69.32 
20 15 7.7 8.8 69.89 73.86 
1 16 7.9 8.5 64.20 73.30 
4 17 8.7 7.2 81.82 62.50 
But difference condition shows by the psychosocial 
work load. Most observed hotels are in light level (> 60) 
and some of them are in moderate level of psychosocial 
work load according COPSOQ scale (>40 – 60). This result 
also shows that there is no direct interaction between shift 
scheduling pattern and its psychosocial work load. Because 
for hotels in the same group could have different level of 
psychosocial work load. However, for hotels with 
psychosocial work load in moderate level may indicate 
workers dissatisfaction. COPSOQ scale shows worker’s 
subjective perception of 2 aspects, i.e. worker’s individual 
interaction with the demand of their job and work 
environment. Workers dissatisfaction could be affected by 
the flexibility of their appplied shift schedule to 
accomodate their individual and social requirement, as 
discuss in Lee et al. (2011). Worker dissatisfaction factor 
could lead to negative effect on worker performance. So 
that the shift scheduling assigned to the workers have to 
accomodate workers’ working-life balance.  
Table 5: Work Load of Housekeeping Department 
Hotel 
Number 
Hotel 
Group 
Physical Work 
Load 
Psychosocial 
Work Load 
M E/N M E/N 
3 1 6.3 8.7 67.05 73.86 
7 2 6.3 8.7 67.05 73.86 
11 3 9.5 7.7 67.05 60.23 
1A 4 8.5 9.2 65.91 63.64 
10A 5 7.7 9.6 63.07 48.86 
9 6 8.8 8.9 71.59 68.18 
16 7 8.7 7.8 77.84 58.52 
20A 8 8.0 8.8 65.91 67.05 
5 9 8.1 9.2 72.16 68.75 
6 10 8.2 9.1 58.52 72.16 
20B 10 10.8 6.9 71.02 68.75 
18 10 10.8 6.9 71.02 68.75 
1B 11 10.8 6.9 71.02 68.75 
19 11 8.8 8.9 73.86 68.18 
10B 12 8.1 7.4 68.18 67.05 
15 12 9.9 8.2 58.52 72.16 
14 13 8.2 7.8 71.02 71.02 
17 14 9.0 8.6 61.93 68.75 
10C 15 7.6 7.8 71.59 65.34 
2 16 6.9 7.3 75.00 65.91 
8 17 9.5 9.2 66.48 70.45 
12 18 8.4 8.4 53.41 56.82 
13 19 8.8 9.3 75.57 78.98 
4 20 8.8 9.3 75.57 78.98 
Furthermore, as discussed in Purnama & Yuniartha 
(2014), shift pattern assignment to the workers may also 
cause long-term negative effect to worker’s health because 
bad shift allocation, i.e. insomnia, excessive sleepiness, 
excessive fatigue, and shift work disorder (Eldevik et al., 
2013; Di Milia et al. 2013), high cardiovascular risk 
(Esquirol et al., 2011; Pimenta et al., 2013; Haus & 
Smolensky, 2013), obesity (Antunes et al., 2010; Chen et 
al., 2010; Haus & Smolensky, 2013), and cancer (Haus & 
Smolensky, 2013). More over Postnova et al. (2014) have 
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developed a physiologically based mathematical model of 
sleep-wake cycles to examine the effects of shift rotation 
interval (RI) (i.e., the number of days spent on each shift) 
on sleepiness and circadian dynamics on forward rotating 
3-shift schedules. The model becomes shift response maps 
that can aid in development of shift schedule.  
Therefore, for next research in developing shift 
scheduling considering worker’s work load, even the shift 
scheduling parameters have no direct influence to the 
physical and psychosocial work load, we have to give more 
consideration to shift allocation parameter and also work-
stretch and off-day pattern parameter. Because both of 
parameters will determine the working-life pattern applied 
to the workers. These shift scheduling parameters will 
determine the flexibility of shift scheduling assigned to the 
workers. We could balance the physical work load between 
workers by applying rotation shift allocation. And we could 
consider the psychosocial work load by accommodating the 
worker’s individual and social requirement.   
Table 6: Work Load of Security Department 
Hotel 
Number 
Hotel 
Group 
Physical Work 
Load 
Psychosocial 
Work Load 
M E/N M E/N 
3 1 6.1 10.3 71.02 55.11 
11 2 10.7 8.9 74.43 72.10 
9 3 8.9 7.5 64.20 75.00 
6 4 8.6 8.8 47.16 65.34 
16 5 8.8 8.6 69.32 64.77 
17 6 9.5 8.5 60.80 67.61 
7 7 8.9 7.0 69.89 63.64 
4 7 8.8 8.1 70.45 69.89 
2 7 8.6 7.7 67.61 64.20 
20 8 8.2 8.4 69.30 68.18 
5 9 8.6 8.0 63.07 75.57 
8 9 7.3 6.4 74.43 78.98 
13 9 8.4 8.6 74.43 68.18 
1 10 7.1 7.3 68.75 65.34 
14 11 8.7 9.0 57.39 60.23 
19 11 6.6 6.6 63.07 60.23 
18 12 8.9 8.4 77.84 75.57 
15 13 9.1 9.6 60.80 58.52 
12 14 10.0 9.7 78.41 73.30 
10 15 9.0 9.1 84.09 77.27 
4. CONCLUSION
The objective of this research is to identify the work load of 
shift scheduling, i.e. physical and psychosocial work load. 
Data from 20 hotels observed are grouped based on its shift 
scheduling parameters. Different group of shift scheduling 
results in the similar level of physical work load, it means 
that there is no direct influence of shift scheduling to its 
physical work load. And it’s conformable with Dewi et al. 
(2014) that work load level, for both physical and 
psychosocial work load, in different shifts and hotels, are 
not significant different. The same condition shows by the 
psychosocial work load, there is no direct influence of shift 
scheduling parameters to its psychosocial work load. Hotels 
with different shift scheduling parameters may result in the 
same level of psychosocial work load and hotels with the 
same shift scheduling parameters may result in different 
level of psychosocial work load. However, in developing 
work-load based shift scheduling model in the next 
research, we have to consider the physical and psychosocial 
work load by giving more consideration to shift schedule 
flexibility in order to accommodate worker’s working-life 
balance. The shift schedule flexibility could be determined 
by shift allocation parameter and also work-stretch and off-
day pattern parameter. 
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